Case description {#section3-2055116920912560}
================

An 11-year-old spayed female cat presented with a 6-month history of a progressive skin disease consisting of asymmetric eroded nodules on the head, right paw pad, shoulder and caudal dorsum. The owner reported intermittent vomiting and weight loss. Lethargy and partial anorexia had been present for 2 weeks. Vaccination and deworming were not up to date. The cat had access to the outdoors by walks on a leash, and had never left the country. Several topical treatments with polyvidone iodine (Iso-betadine; Meda Pharma), fusidic acid cream (Affusine; Will Pharma) and betamethasone cream (Betnelan; GSK) were ineffective. Fine-needle aspirate (FNA) cytology of the nodules at the primary veterinarian were inconclusive.

The cat was sedated with dexmedetomidine (Dexdomitor; Zoetis) 10 µg/kg and methadone (Insistor; Ecuphar) 0.2 mg/kg IM for examination and investigation due to behaviour. A mask with oxygen was provided during the sedation.

The cat weighed 3.15 kg and its body condition score was 3/9.^[@bibr1-2055116920912560]^ The physical examination was unremarkable except for the presence of halitosis and a weight loss of 400 g since the last visit to the primary veterinarian. Dermatological examination revealed several eroded nodules on the top of the head, pinna, chin, and on the margin and ventral aspect of the tongue, as well as on the footpad of the right forelimb ([Figures 1](#fig1-2055116920912560){ref-type="fig"}[](#fig2-2055116920912560){ref-type="fig"}[](#fig3-2055116920912560){ref-type="fig"}--[3](#fig3-2055116920912560){ref-type="fig"}). The dermal nodules were well circumscribed, erythematous and alopecic, and some had central erosions. The right eye presented with anterior uveitis with keratic precipitates ([Figure 4](#fig4-2055116920912560){ref-type="fig"}). The differential diagnoses for feline anterior uveitis comprised trauma, infections (viral, bacterial, mycotic or parasitic), neoplastic, lens-induced (cataract, lens luxation) or idiopathic causes.^[@bibr2-2055116920912560]^

![Three alopecic nodules on the top of the head with a mild amount of crusts present centrally](10.1177_2055116920912560-fig1){#fig1-2055116920912560}

![Tongue with three nodules on the ventral aspect and ulceration on the margin](10.1177_2055116920912560-fig2){#fig2-2055116920912560}

![Right thoracic limb showing papular lesions and crusts on the carpal paw pad and an interdigital nodule](10.1177_2055116920912560-fig3){#fig3-2055116920912560}

![Right eye with anterior uveitis with ventral keratic precipitates](10.1177_2055116920912560-fig4){#fig4-2055116920912560}

Considering the history and clinical presentation, the differential diagnoses included infectious causes such as systemic mycoses (eg, sporotrichosis, cryptococcosis), feline leprosy syndrome, nocardiosis, neoplasia (eg, squamous cell carcinoma) or immune-mediated diseases such as eosinophilic granuloma complex.

A venous blood sample was collected from the jugular vein for complete blood count and biochemistry profile to assess leukogram, assess organ function and electrolyte balance. The blood result was unremarkable. A SNAP test (IDEXX SNAP FeLV/FIV) was performed to assess the presence of feline immunodeficiency virus (FIV) and feline leukemia virus (FeLV). The cat was negative for FIV and FeLV.

Several FNAs of the lesions were taken. Samples were stained with Diff-Quick (RAL Diff-Quik; RAL Diagnostics) and cytology showed histiocytes, giant cells, neutrophils and vast numbers of spherical yeasts with large, non-staining refractile capsules resembling cryptococcosis ([Figure 5](#fig5-2055116920912560){ref-type="fig"}). An additional blood sample was sent for a latex cryptococcal antigen agglutination test (LCAAT) to an external laboratory (Algemeen Medisch Laboratorium, Antwerp, Belgium). The serology result revealed a marked increase in antigen titres (\>1/524,288). Biopsies were taken from the head and shoulder for histopathology, fungal culture and PCR. The histopathology showed ulcerated epidermis, nodular encapsulated inflammatory infiltrates with histiocytes, giant cells and neutrophils ([Figure 6](#fig6-2055116920912560){ref-type="fig"}). Moreover, periodic acid--Schiff (PAS) staining was positive ([Figure 7](#fig7-2055116920912560){ref-type="fig"}), and fungal culture and PCR test confirmed the diagnosis of *Cryptococcus neoformans*.

![Microscopic examination of fine-needle aspirate cytology: histiocytes with *Cryptococcus neoformans*. Note the spherical yeasts surrounded by unstained capsules giving the appearance of 'soap bubbles' (arrows) (Diff-Quik, 1000× magnification).](10.1177_2055116920912560-fig5){#fig5-2055116920912560}

![(a) Haematoxylin and eosin photomicrograph (× 5 magnification) revealing diffuse nodular non-encapsulated infiltrates affecting the dermis. Note the presence of multiple clear spaces in the dermis. (b) Same biopsy specimen (× 20 magnification) showing abundant yeast-like organisms with an unstained capsule (arrows). Pyogranulomatous infiltrate evident on biopsy sample.](10.1177_2055116920912560-fig6){#fig6-2055116920912560}

![(a) Periodic acid--Schiff (PAS) stain photomicrograph (×  2.5 magnification) tissue sample specimen showing ulcerated epidermis, and well-demarcated and non-encapsulated inflammatory infiltrate affecting the dermis. (b) PAS stain photomicrograph (× 20 magnification) with numerous spherical yeast-like organisms with prominent unstained capsule (examples on selected area). (c) PAS stain photomicrograph (× 40 magnification) with countless *Cryptococcus neoformans*](10.1177_2055116920912560-fig7){#fig7-2055116920912560}

Radiographs of the thorax (two views) and head (two views) were taken to exclude chest, nasal cavity, sinuses and brain involvement. The radiographs were unremarkable.

Upon diagnosis of cryptococcosis, the cat was treated with oral itraconazole (Itrafungol; Elanco) 10 mg/kg q24h.

After 6 weeks of therapy, there was a complete resolution of uveitis and a clear improvement of the skin lesions resulting in the absence of abnormalities on clinical examination. An oral examination was not performed owing to the aggressive nature of the cat. A blood sample was taken for LCAAT and the result was positive with reduction of the antigen titre by 32-fold.

The cat was sedated 4 months after starting treatment for a blood sample and dermatological examination. LCAAT was positive, with an antigen titre of 1/16,384. Dermatological examination revealed a small nodule on the tongue ([Figure 8](#fig8-2055116920912560){ref-type="fig"}), and there were no other abnormalities.

![Small nodule on the ventral aspect of the tongue](10.1177_2055116920912560-fig8){#fig8-2055116920912560}

Ten months after initial treatment, complete blood count and serum biochemical analysis were unremarkable. The nodule present on the tongue was smaller and LCAAT was markedly reduced to 1/1024.The patient had gained 410 g since the first visit and no side effects were reported during therapy.

Discussion {#section4-2055116920912560}
==========

Feline cryptococcosis is the most common systemic fungal pathogen and can infect immunocompetent animals.^[@bibr3-2055116920912560],[@bibr4-2055116920912560]^ Feline cryptococcosis is caused by *C neoformans--Cryptococcus gattii* species complex with eight genotypes and various subtypes (strains).^[@bibr5-2055116920912560]^ Pathogenicity, geographical distribution and antimicrobial susceptibility varies with the genotypes.^[@bibr5-2055116920912560]^ Cryptococcosis is a rare condition and has a worldwide distribution with a higher prevalence in warm regions. However, a few cases have been reported in moderate climates such as Austria, the UK, the Netherlands and in Belgium.^[@bibr6-2055116920912560][@bibr7-2055116920912560][@bibr8-2055116920912560]--[@bibr9-2055116920912560]^ Cryptococcosis can affect other animals and humans. Cats are the most common domestic species affected by cryptococcosis and might represent a sentinel for human infection.^[@bibr4-2055116920912560]^ It is a non-contagious disease,^[@bibr10-2055116920912560]^ and it has been associated with decaying trees and vegetation.^[@bibr11-2055116920912560],[@bibr12-2055116920912560]^ Moreover, *C neoformans* is usually carried by pigeon droppings.^[@bibr11-2055116920912560],[@bibr12-2055116920912560]^ The infection is normally acquired by inhalation of basidiomycetous yeasts from the contaminated environment to the respiratory system,^[@bibr5-2055116920912560]^ although cutaneous inoculation has been reported.^[@bibr4-2055116920912560],[@bibr5-2055116920912560],[@bibr13-2055116920912560]^ Commonly, the source of infection is unknown, with an incubation time varying from months to years.^[@bibr4-2055116920912560],[@bibr5-2055116920912560],[@bibr13-2055116920912560]^ In this case, the cat never left the country and had walked in a city park where lots of pigeons were present. There is no age, breed or sex predisposition for this condition.^[@bibr14-2055116920912560],[@bibr15-2055116920912560]^ However, it appears to affect more males,^[@bibr15-2055116920912560]^ which is not consistent with the presented case.

Duncan et al^[@bibr16-2055116920912560]^ stated that asymptomatically infected animals might resolve the infection, remain subclinically affected or develop clinical disease.

Cryptococcosis can present with dermatological, ophthalmological, respiratory and/or neurological signs.^[@bibr14-2055116920912560]^ Deformation of the nasal region is a classic characteristic clinical sign of cutaneous cryptococcosis.^[@bibr17-2055116920912560]^ Cutaneous lesions are occasionally reported as an extension of the sinonasal pathology or can be present without nasal disease.^[@bibr17-2055116920912560]^ In both dogs and cats, cutaneous lesions present as dermal or subcutaneous well-circumscribed, firm nodules that can ulcerate.^[@bibr17-2055116920912560]^ One cat in Belgium showed disseminated disease with respiratory signs.^[@bibr9-2055116920912560]^ In this case, the cat did not manifest involvement of the nasal cavity. In the USA, Myers et al^[@bibr18-2055116920912560]^ reported a cat with a similar location of the lesions (head, trunk and limbs) as the presented case. The cutaneous lesions, the nodules on the tongue and uveitis in the present case suggest haematogenous dissemination from a subclinical respiratory infection or a primary cutaneous lesion.^[@bibr18-2055116920912560]^ The organisms can be disseminated to other tissues within macrophages.^[@bibr4-2055116920912560]^ Other ocular lesions reported in the literature include chorioretinitis, optic neuritis, endophthalmitis, panophthalmitis, retinal detachment^[@bibr19-2055116920912560]^ and blepharitis.^[@bibr20-2055116920912560]^ Fundoscopic examination and other ophthalmological investigations were not performed and therefore other ocular lesions cannot be excluded. Ocular involvement can be indicative of concomitant involvement of the central nervous system (CNS).^[@bibr4-2055116920912560]^ However, there were no other clinical signs in the present case that could suggest neurological involvement. Cryptococcus infection usually manifests on the nasal cavity, skin, lymph nodes, brain, meninges and eyes.^[@bibr4-2055116920912560]^ It has been identified with lower incidence in the mediastinum, oral mucosa, tongue, spleen, myocardium, liver, thyroid and bone.^[@bibr21-2055116920912560]^

Other systemic signs, including lethargy, anorexia and weight loss, might be present in chronic cases due to severe dissemination.^[@bibr4-2055116920912560]^ In this case report, there were lesions present in the tongue that could contribute to the halitosis, lethargy and anorexia.

The diagnosis of cryptococcosis can be established by cytological examination of the skin lesions or histopathology, LCAAT, fungal culture or PCR.^[@bibr4-2055116920912560],[@bibr5-2055116920912560]^ In the present case, we discussed collecting all samples at one time owing to the cat's behaviour. Haematology and biochemistry results can demonstrate mild to non-specific abnormalities.^[@bibr4-2055116920912560]^ In the presented case no abnormalities were detected. Thoracic radiographs are usually unremarkable, as seen in this reported case, although small thoracic nodules or interstitial to alveolar infiltrates can be identified in some cases.^[@bibr4-2055116920912560]^

Cytology can be an affordable and easy tool to diagnose cryptococcosis using samples from impression smears of ulcerated lesions or biopsies samples, FNAs of nodular lesions or bronchoalveolar lavage fluid or cerebrospinal fluid (CSF) taps.^[@bibr5-2055116920912560]^ The presence of the numerous organisms surrounded by an unstained capsule with pyogranulomatous inflammation is characteristic of cryptococcosis.^[@bibr5-2055116920912560]^ In the present case, the cytology of the nodular lesions was diagnostic with numerous organisms present in all samples.

Antigen detection in body fluids is a straightforward and reliable diagnostic test.^[@bibr5-2055116920912560]^ LCAAT can be performed on serum, CSF and urine.^[@bibr5-2055116920912560]^ LCAAT in serum has a high sensitivity, ranging between 90% and 100%, and a specificity ranging between 97% and 100%.^[@bibr15-2055116920912560],[@bibr21-2055116920912560],[@bibr22-2055116920912560]^ Serum titres of feline cryptococcosis are usually markedly increased; however, false negatives can occur in localised disease.^[@bibr21-2055116920912560],[@bibr22-2055116920912560]^ In cats with lower antigen titres (⩽1:200), it is recommended to perform other diagnostic tests to confirm the diagnosis.^[@bibr4-2055116920912560]^ LCAAT can be used to monitor the response to therapy; therefore, a higher titre can be related to more severe disease.^[@bibr14-2055116920912560]^ O'Brien et al^[@bibr23-2055116920912560]^ reported a case where after clinical resolution and stopping treatment, the serum titre was still positive; however, it continued decreasing. In the reported case, the antigen titre decreased but was still positive, even with almost complete resolution of clinical signs.

Biopsy samples from skin lesions in the present case were taken for histopathology, PCR and fungal culture. Impression smear for cytology may give additional information.^[@bibr5-2055116920912560]^ Haematoxylin and eosin-stained sections show pyogranulomatous inflammation with eosinophilic organisms surrounded by an unstained halo.^[@bibr5-2055116920912560]^ PAS stain demonstrates numerous intra histiocytic positive fungi. The presented case showed the same features in both stained samples. The capsule can be stained rose-red with Mayer's mucicarmine method.^[@bibr5-2055116920912560]^

PCR and isolation allow the identification of the species involved and the genotype can be found by PCR.^[@bibr5-2055116920912560]^ A fungal culture is not a hazard to laboratory personnel and allows differentiation between *C neoformans* and *C gattii*, and can determine antifungal susceptibility.^[@bibr4-2055116920912560]^ Culture should be performed if the LCAAT result is low or negative.^[@bibr5-2055116920912560]^ In the present case, fungal culture and PCR were consistent with *C neoformans*. Positive cultures and histological changes are considered diagnostic.^[@bibr5-2055116920912560]^

Treatment for cryptococcosis has not been implemented immediately owing to potential comorbidities that can affect drug choice.^[@bibr5-2055116920912560]^ The case reported was treated with itraconazole owing to financial constraints because it showed good results with disseminated disease.^[@bibr23-2055116920912560]^ Side effects of the treatment include anorexia, vomiting and hepatoxicity.^[@bibr24-2055116920912560]^ Mild elevations of alanine aminotransferase^[@bibr25-2055116920912560],[@bibr26-2055116920912560]^ and anorexia can occur, and are usually dose-dependent.^[@bibr27-2055116920912560]^ One study cited by Hodges and colleagues^[@bibr26-2055116920912560]^ showed no serious side effects in 17/18 cats treated for 5--9 months with 50--100 mg of itraconazole daily.^[@bibr28-2055116920912560]^ Long-term itraconazole therapy was well tolerated and no side effects were reported in two studies.^[@bibr29-2055116920912560],[@bibr30-2055116920912560]^ The cat was treated with 10 mg/kg itraconazole, although the advice is to reduce this to 3 mg/kg if using the oral suspension.^[@bibr4-2055116920912560]^ Ideally, liver parameters should be monitored monthly during treatment.^[@bibr5-2055116920912560]^ In this case, it was performed prior to medication and before discontinuation of therapy, owing to the financial constraints of the owner and the required sedation for a blood draw in this cat. On reflection, supplementation with hepatoprotectants could have been added.^[@bibr31-2055116920912560]^ However, the cat's behaviour while taking medication did not allow the implementation of other therapy.

Other treatments include fluconazole, ketoconazole, amphotericin B and flucytosine.^[@bibr5-2055116920912560],[@bibr24-2055116920912560],[@bibr32-2055116920912560]^ Fluconazole is usually indicated for localised disease,^[@bibr5-2055116920912560]^ but some cryptococcal isolates have shown resistance with this drug.^[@bibr33-2055116920912560][@bibr34-2055116920912560]--[@bibr35-2055116920912560]^ Ketoconazole is a good choice for localised disease; however, it has more adverse effects than itraconazole.^[@bibr4-2055116920912560]^ Anorexia and weight loss have been reported in cats treated with ketoconazole after inoculation with *C neoformans.*^[@bibr36-2055116920912560]^ However, there were no abnormalities in those treated with itraconazole in the same study.^[@bibr36-2055116920912560]^ Amphotericin B and flucytosine have been prescribed for cats with cryptococcosis involving the CNS with or without systemic disease.^[@bibr4-2055116920912560],[@bibr5-2055116920912560]^ The treatment is recommended until 2--4 months after complete resolution of clinical signs and antigen testing is negative.^[@bibr5-2055116920912560]^

The prognosis is good if the diagnosis is achieved in early stages,^[@bibr12-2055116920912560],[@bibr19-2055116920912560]^ the patient does not present neurological signs^[@bibr32-2055116920912560]^ and prolonged treatment is maintained.

Conclusions {#section5-2055116920912560}
===========

To our knowledge, this is the first case of cryptococcosis reported in Belgium and represents a cutaneous and systemic manifestation of *C neoformans* without the nasal disease. Cryptococcis should be considered a differential diagnosis for cutaneous nodular diseases in moderate climates. Long-term therapy with oral itraconazole resulted in almost complete resolution of the disease without side effects.
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